CALCULUS Derivatives. Velocity and Acceleration (IT)

1. Find the velocity, acceleration, and jerk functions for the following position function:

N

—4
=t T2t -3t o

2. Find the velocity, acceleration, and jerk functions for the following position function:
-2 3
s(t) = t—2+¥—2+2t+2t2+5t3

3. Find the velocity, acceleration, and jerk functions for the following position function:

3 1
S(t):ﬁ+¥—3—4t

4. Find the velocity, acceleration, and jerk functions for the following position function:
2 1
t)=— + - —2— 5t + 3t
s(t) e + ; +
5. Find the velocity, acceleration, and jerk functions for the following position function:
—4

s(t):7—1—2t—4t2—3t3

6. Find the velocity, acceleration, and jerk functions for the following position function:
2 1 =2
t)= =+ — + — — 1+ 5t + 5t + 2
s(t) e + 2 + ; + 5t + 5t° +
7. Find the velocity, acceleration, and jerk functions for the following position function:
1 -5 1
t)=—+— +-+1-5t+t*+4¢
s(t) I + 2 + . + +t7+
8. Find the velocity, acceleration, and jerk functions for the following position function:
—2
s(t) = T+2+2t—41§2

9. Find the velocity, acceleration, and jerk functions for the following position function:

s(t):§—2—4t—4t2

10. Find the velocity, acceleration, and jerk functions for the following position function:

s(t):_T5+2t—t2
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CALCULUS Derivatives. Velocity and Acceleration (IT)

Solutions:

d ) . 4 4
1. v(t):a—2t*2+—4t*1+1—3t—2t2—3t3+2t4:4t*3+4t*2—3—4t—9t2+8t3:—+—273—

B3t
4t — 9% + 8t* < Apply: v(t) = $s(t)

d -12 -8
a(t) = 47 H AT 3 At 01810 = — 127 8T A IS 24T = —m o 4181247
Apply: a(t) = $o(t)
, d 4 _3 2 s 4 48 24
)= — 127 8t A - I8 2447 = 487 + 24471 — 18448t = = 4 —7 — 18448t < Apply:

j(t) = Fa(t)

d 4 -3
2. 0(t) = — 2243t 24 2+ 2% 5P = AP+ =3t 2+ 244+ 1582 = t—3+t—2+2+4t+15t2 <
Apply: v(t) = Ls(t)

d 3 -2 2 -4 -3 —12 6
a(t) = 477+ =377+ 2 4 A+ 1507 = 1267 6170 + 44+ 300 = —= + 5+ 4+ 301 < Apply:

a(t) = §o(t)

_ d _ _ _ _ 48  —18 ,
j(t) = o2 L6t 44430t =480 + —18t7 1 + 30 = &+ +30 < Apply: j(t) = La(t)
d, o -1 -3 -2 —6 -1 d
3. u(t) = &St +tT -3 —4dt=—-6t"+—t " —4= e + = 4 < Apply: v(t) = g;s(t)
d _ _ _ L, 18 2
a(t) = 3~ 6t St 4 =18t 4278 = Tta < Apply: a(t) = Lo(t)
: d . _ _ . —T2 -6 ,
i) = 18t Yot = 2t 4 6t = -t < Apply: j(t) = La(t)
d_ . o _ , -4 -1
4 () = 2 24t 2Bt 43t = 4t 4 72546t = 5tz 5+t < Apply: v(t) = Ls(t)
d -3 -2 —4 -3 12 2 d
a(t):a—élt + -t —-54+6t=12t""+2t +6:tj+t§+6 < Apply: a(t) = Fv(1)
i(t) = D gpt 4 op5 16— —agpt 4 gt — —25 =6 < Apply: j(t) = La(t)
J - dt - - ts t4 pply: J — dt
d —1 2 3 -2 2 4 2 d
Bou(t) = — AT 12— 4?30 =4 28— 9t = 5 28—t < Apply: v(t) = Ls(t)
d -8
a(t) = a4t—2 —2 -8t -9t = -8° -8 18t = - —8-18 < Apply: a(t) = Lo(t)
. d -3 —4 24 . d
jt) = &fSt — 8 — 18t = 24¢ 718:t—4718 < Apply: j(t) = Fa(t)
d_ . , (
6. v(t) = aQt*“ +t72 ¢ 27 — 14 5t 4 5t 423 = 6t + 273 4 2072 + 5 4+ 10t + 612 =
-6 -2 2
Tt Tttt 61> < Apply: v(t) = Ls(t)

d 24 6 —4
a(t) = a—6t*4+—2t*3+2t*2+5+10t+6t2 = 24t 046t 4 — 43410412t = —+ +g H10+12¢ <

o
Apply: a(t) = %v(t)
_ d. o, L, . e 120 —24 12
j(t) = &24& +6t "+ -4t 4+ 10+ 12t = —120t"° + —24¢ >+ 12t "+ 12 = T—I—?-th—FlQ |
Apply: j(t) = ga(t)
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d -3 10
7. u(t) = &t—s 45ttt At = 3 10t 4 2 -5 2t 1267 = T t+ta T
-1
= 54 2t + 122 < Apply: v(t) = %s(t)
d —4 -3 -2 2 -5 —4 -3 12 30 2
a(t) = =3t 10t =t TP =5 21267 = 12674 =30 42U T2 2UE = o b — 2424 <
Apply: a(t) = %U(t)
d —60 120 —6
) = 12677+ =306 270 4 24248 = —60t 0+ 12067+ —6t 42U = —— F — F p +24
Apply: j(t) = Falt)
_ d —1 4 2 -2 _ 2 A 1 . _d
8.v(t)—&—2t +24+2t—4t° =2t +2—8t—t—2+2—8t < Apply: v(t) = 5s(t)
d, o _3 —4 d
a(t) = a?t +2-8t=—-4t""-8= e 8 < Apply: a(t) = Fv(t)
_ d ~ o, 12 .
](t)Z&—th S _8=12t 4:74 < Apply: j(t) = La(t)
9. w(t) = Lol _oapo w524 g— O _4_g Apply: v(t) = Ls(t
u(t) = ST S 2= 5T A -8t = 5 A < Apply: v(t) = gs(t)
=3 52y gt og=10 g Apply: a(t) = Lu(t
at) = 3 - —4-8t= —8= 3 - < Apply: a(t) = gu(t)
. d. . . =30 :
Jj(t) = al()t 5 _8=-30t7"= e < Apply: j(t) = La(?t)
10. v(t) = IR BV S S VL Y S Apply: = ds(t
() = BT A2 =B 42 -2 = 42— < Apply: v(t) = gs(t)
d_, -3 —10 d
a(t) = &525 +2-2t=-10t7"-2= il 2 < Apply: a(t) = Fv(1)
: d _ 4, 30 ,
j(t):&—lOt 3 _2=130t 4:174 < Apply: j(t) = La(t)
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